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Although a few studies have recently been published on mass rearing of 
barnacle nauplius1121 its rearing method has not yet fully established. In trying 
the rearing of Balanus amphitrite hawaiiensis, the most common species of brancales 
in Japan, the present author succeeded in its mass rearing in running water. An 
outline of the results is given below. 
Thanks are due to Professor Yasuo 0HSHIMA and Professor Yoshiyuki 
MATSUE for their guidance and . to Assistant Professor Shuzo EGusA for his 
valuable criticism. 
Hatchin!\ 
Masses of ripe embryos, dark grayish brown in color, were dissected out of adult 
barnacles which were collected in nature. When the embryos were put into sea 
water, the nauplius larvae hatched out from them, and these nauplii were used 
in experiment after being separated from ciliata by leaving them to swim in 
filtered sea wate~ for some time. 
Food 
Skeletonema costatum artificially cultured was used as food for the nauplius 
larvae. It is not too much to say that the ability and quantity of Skeletonema 
given as food determine the success or failure of rearing of the barnacle nauplius. 
That is, Skeletonema as the food must be of smaller size of less than Sp, in diameter. 
If not, the barnacle nauplii, especially of the earlier stage, cannot eat the diatom. 
The culture condition of Slleletonema is also important. In unfavorable 
conditions of culture, the colonies of Skeletonema become cruved or flocks, and 
easily sink to the bottoin of rearing vessel. Such Skeletonema cannot only be 
well eaten by the barnacle larvae, but also the algal body which settles on the 
bottom rapidly decays and causes the deteriolation of rearing water. 
In the rearing methods so far reported the non-running water system was 
employed. But in those methods, maintaining of necessary concentration of 
Slwletonema culture and of quality of rearing 'water needs complicated techniques, 
depending on which the results of rearing are subject to a remarkable variation. 
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The present author tried the running water system in order to improve the rearing 
method in this connection. 
Rearing method 
The rearing apparatus employed in his experiment is shown in Figure 1. The 
characteristic of this method consists in adding little by little the Skeletonema 
culture of necessary concentration to the ~earing vessel. In order to prevent the 
nauplii to flow out of the vessel, the sea water is drained out through a sand filtra-
tion tank and, with the same object, part of the outlet of the rearing vessel is 
made dark. Th adequate rate of dropping Skeletonema culture is such that the 





Figure 1. Rea~ing apparatus A: culture vessel B: rearing vessel 
In this running-water method, conditions of rearing water are free from 
abrupt variation and the necessary density of Skeletonema can be maintained 
without its settling down, and so the rearing results are very excellent as will be 
described later. It also has the merit that a slight current of water permits the 
barnacle nauplii to disperse in the rearing vessel. Using this method, it is only 
required to supply a necessary density of Slleletonema in the rearing vessel but it 
is not needed to exchange the rearing water at all. An only difficulty with this 
method was that this needed a much greater amount of Slwletonema culture than 
with the non-running system, but since the mass culture of Slleletonema has become 
possible with agitation, (R. HIRANO unpublished) this problem might have been 
resolved. 
Surivival rate with artiflca1 rearing 
Table 1 gives the results of rearing of Balamts amphitrite hawaiiensis with 
the non-running water system. Iu every case the number of nauplius larvae at the 
MASS REARING OF BARNACLE LARVAE 79 
Table 1 
Results of rearing with the non-running water system 
Number of cypris produced 
0 1-10 10-100 100-500 500> 
examples 
~ 0% 10 9 13 15 14 
"ilo 1 5 1 
.i?S 10 4 I ;.:::til 20 3 0 
~:E 30 8 I 
~:> 50 12 0 SH 100 24 0 
Table 2 
Results of rearing with the running water system 
Date \ July '51 \ July '59 \August '59\ September '60 \September '60 
No. of nauplius 1000 1000 1000 ca 10000 1000 
cypris produced 317 263 621 ca 5000 478 
survival rate 31.7% 26.3% 62.1% ca 50% 47.8% 
start of rearing was about 1,000. 
From this ta~le it is evident that the successful case with survival rate more 
than 10% were only 29 out of 130 and that in 76 cases it was not possible to obtain 
the cypris larv~e at all. Many causes may be ascribed to this mortality during 
the rearing, but certainly there were many cases in which cares of rearing, especially 
the ability of quantity of Slleletonema were inadequate, and just these are the 
greatest difficulties with the non-running water system. 
The results of rearing with the running water system are shown in Table 2. 
Although there have been only five exmaples so far, the rate of cypris production is 
very excellent, being at least 20%, and with this it may be possible to say the 
method of mass rearing was established. 
Conditions of rearing by the running water system 
Density of food. In order to determine the necessary concentration of 
Sketetonema in the rearing water of barnacle nauplii, an experiment was undertaken 
in which the density of food was varied in the rearing vessel with running water. 
The results are given in Table 3. 
As seen in the table, with the density of 10,000 cellsjcc the cypris larvae could 
be obtained, but when the food density was 100,000 cellsjcc, about 50% of nauplius 
larvae could metamorphose into cypris larvae. Thus it might be concluded that 
the most adequate concentration of food for rearing the barnacle larvae was 100,000 
cellsjcc or so. 
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Table 3 
Survival of Balanus larvae under differing density of Slwletonema 
density of 
Skeletonema lxl0















Water temperature 24-28°C 












The time elasping at each substage of the barnacle nauplius largely depends 
on temperature of the rearing water. In Table 4 are shown the times of metamor-
phosis period at different temperatures. The metamorphosis period is shorter with 
rising water temperature, but in temperature above 30'C., the nauplius larva shows 
the higher mortiality rate. The optimum temperature for rearing the barnacle 
larvae rna y be from 23 to 28'C. 
Table 4 
Relation between the water temperature and the 
duration of metamorphosis 
~. W.T.\ 
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